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EFFECT  OF  DIFFERENT  GASES  ON  PHILIPS  GAUGES 


T>i0  object  W6S  to  detenriine  the  relative  offBotc  of  air,  nitrogo'n,  oxygen, 
heliuiTi  and  water  vapor  on  Philips  gauges. 

To  d:+.orrr;ino  this,  a  tank  oontaining  Philips  gauges  was  filled  with  each 
of  the  »feses  in  question.  Th3  gases  v^ere  admitted  through  a  variablo  leak*  With 

this  oor?trol  of  the  tank  pressure,  the  tank  and  liriSs  were  flushed  with  each  uew 

gas.  Then,  starting  from  ths  best  vacuum  obtainable,  a  serios  of  tJressuro  points 
%'ero  takon  by  opening  the  leak# 

r/zo  Philips  gauges  of  different  geometry  wero  used.  The-  gauge  designated 
as  #1,  has  a  1”  spacing  between  the  copper  cathode  plates  and  a  copper  plate 
with  a  1”  dicur-eter  holo  for  an  anode.  There  were  no  side  plates.  NuJpber  2 
gauge  had  i/s'*  spacing  butv^een  plates  and  a  wire -ring  anode*  It  formed  a  box 
aroun-  the  ai'-ode  -  except  for  ore  end  which  was  opon. 

Tlie  results  are  shov^ci  on  the  g,raphs  vrhlch  accompany  this  report.  The 
curves  :>l.Yen  are 'the  Philips  and  D.P.I.  gauge  readings  vs.  the  oil  McLeod 

st^dard.  »  This  was  selected  as  the  standt  rd,  after  it  was  ohecjtod  with  a  mercury 

McLeodj,  the  former  being  the  most  sensitive,  aV'solnte  gaugjs  available.  The 
chock  against  the  vneroury  McLeod  is  shewn  on  the  last  graph*  The  Philips  gauge 
vs.  Distillation  Products  Ion  f:auf:e  curves  are  not  nhovim  since  they  era 
ossontielly  strelfrjht  linos.  Ibe  pressure  in  mioroemperes  of  tho  D.P.I.  varied 
in  direct  proportion  with  tho  emission  in  ovary  caso,>^  The  P.I.G.  and  D.P.I. 
^u^es  TJs.  McLeod  varia  l  considerably  with  tho  time  a  new  r:;s  ha been  in  the 
tank  and  with  th:  time  that  the  Philips  gauge  had  boon  bontinuously  operating. 

The  results  given  were  taken  after  oondltionc  had  become  sufficiently  etoblo 
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that  the  curves  could  be  repeated  on  check;  points.  Usinf  air  as  standur:!,  tl^e 
relative  sensitivity  of  thie  P.I.G.  and  D.P.I.  gauges  to  the  different  gases 
wore  I 


PRESSURE 

1  X  10*^  m.Q.  Kg 

. 

o 

.-1 

X 

CM 

-4  x.m. 

Hg. 

Gauge 

?10#1 

PIG  #2 

DPI. 

PIG  #1 

PIG  p 

DPI. 

He  lima 

0.23 

0.21 

0.19 

0.27 

0.21 

C.20 

Hydrogen 

0 .54 

0.40 

0.555 

0.50 

0.39 

0.58 

Oxygen 

0.97 

1.0 

0.93 

0.93 

0.97 

0*92 

Nitrogen 

1.0 

1.0 

1.03 

1.0 

1.0 

1.07 

Air 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Water  Vapor 

1.45 

1.58 

1.96 

1.47 

1.47 

2.25 

oo:ao  of  th3  details  of  tiia  apparatus  may  have  a  considerable  boaring  on 
t^vj  results.  Tho  Philips  gauges  were  both  sUi^pli-Jd  from  the  seme  half-wav© 
rectifier.  Tlvv  voltage  was  regulated  manually  at  2.0  K.V.  across  each  P*I*G. 
end  a  1  mogohni  series  resistor  with  each  gauge.  The  D.P.I.  gauge,  oil  and 
tnorcury  McLeod  gauges  were  attached  to  the  tank  through  liquid  nitrogen  traps. 

Dottles  of  oo:.ipr\J3ssd  gas  supplied  the  nitrofen,  heliurr*,  hydrogen  and 
oxygon.  Air  was  atmospheric.  Water  vapor  was  secured  from  a  sealed  flask 
partially  filled  with  water  end  pumped  out  through  the  tank.  The  liquid  nitro¬ 
gen  traps  v/ere  blov/n  dry  for  v;atcr  vapor  and  no  readings  ware  taken  until  the 
s.irf&ce  ol*  the  wet.er  was  still.  Thi:'  indicated  tnet  gas  was  no  longer  apprec¬ 
iably  escaping  from  the  walls  of  the  flask.  With  leak  constant  at  the 
hi.'^hest  point  on  the  curve,  liquid  nitro^on  reduced  the  D.P.I.  and  McLeod 
readings  by  Z/z*  This  was  s  rough  check  that  the  atmosphere  in  the  tank  was 
largoly  v/aUr  vapor.  P.I.G.  reading  s  not  directly  affected  by  the  traps  jwore 
roduco  i  Z5%0 
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The  main  difficulties  encountered  ^vere  in  getting  consistent  results  on 
the  sains  gas*  It  was  possible  to  fr,Qt  a  siaooth  plot  at  any  one  time,  but  the 
data  tended  not  to  check  at  a  later  time*  With  helium,  which  was  introduced 
after  oxygen^  the  tanic  ’^ras  soaked  in  heliura  overnight*  The  results  taken  in 
the  morning  were  lOOjt  higher  than  those  in  the  afternoon.  Those  in  the  after¬ 
noon  repeated  themselves  the  next  day*  Ihis  change  wus  observed  with  other 
gases  but  to  a  much  lesser  extent  (about  20^  change*)  Helium  also  repeated 
itself  in  showing  a  7}L  variation  between  continuous  operation  of  the  P*1*0* 
and  intermittent  operation*  A  drying  trap  in  the  air  leek  might  give  slightly 
improved  results  on  future  experiment* 

We  expecb  at  a  later  date  to  run  similar  testa  on  carbon  monoxide* 

Submitted  byt 


Lawrence  H.  Foote 
June  17,  1944 
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